(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 




(43) International Publication Date (10) International Publication Number 

16 October 2003 (16.10.2003) pCT WO 03/084449 Al 



(51) International Patent Classification'^: 



A61F 02/44 



(21) International Application Number: PCT/US03/09542 

(22) International Filing Date: 28 March 2003 (28.03.2003) 



(25) Filing Language: 



(26) Publication Language: 



English 



English 



(30) 



Priority Data: 

60/368,783 
60/381,529 



30 March 2002 (30.03 .2002) US 
16 May 2002 (16.05.2002) US 



(71) Applicant (for all designated States except US): COOL 
BRACE [US/US]; 4 Gleneagles Drive, Newport Beach, 
CA 92660 (US). 

(71) Applicants and 

(72) Inventors (for US only): WILLIAMS, Lytton, A. 

[US/US]; 72 Dapplegray Lane, Rolling Hills Estates, CA 
90274 (US). WONG, Sui-Kay [JP/JP]; Flat G & H, 10/F 
King Fook Court, Bedford Gardens, 173 Tin Hau Temple 
Road, North Point, Hong Kong (CN). 



(74) Agent: SWIENTON, Brian, E; Stradling Yocca Carlson 
& Rauth, 660 Newport Center Drive, Suite 1600, Newport 

Beach, CA 92660 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, XL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NI, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, 
SE, SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 

European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FT, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, 
SE, SI, SK, TR), OAPI patent (BE, BJ, CF, CG, CI, CM, 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: INTERVERTEBRAL DEVICE AND METHOD OF USE 




(57) Abstract: An intervertebral disc replacement device (10) is disclosed and includes a first implantable member (12) having a 
first anchor plate (16) and a concave body (18) detachably coupled to the first anchor plate (16), and a second implantable member 
(14) having a second anchor plate (20) and a convex body (22) detachably coupled to the second anchor plate (20), the convex body 
(22) configured to engage the concave body ( 1 8) in movable relation thereto. 



wo 03/084449 



PCT/US03/09542 



CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims priority of United States Provisional Patent Application 
Serial No. 60/368,783, filed March 30, 2002, and United States Provisional Patent 
Application Serial No. 60/381,529, filed May 16, 2002, both naming Lytton Williams as 
first-named inventor, and whose entire contents are hereby incorporated by reference in 
their entirety as if fully set forth herein. 

BACKGROUND OF THE INVENTION 

[0002] The human spine is a flexible structure comprised of thirty-three vertebrae 
separated by intervertebral discs. The intervertebral discs act as shock absorbers 
cushioning adjacent vertebrae and permitting bending between the vertebrae. 
Generally, an Intervertebral disc is comprised of a nucleus pulposus, an annulus 
fibrosis, and end plates. The nucleus pulposus comprises an inner gel-like core which 
occupies 25-40% of the disc's total cross-sectional area. The annulus fibrosis is a 
collagen fiber composite structure that surrounds the nucleus pulposus and resists 
hoop, torsional and bending stresses applied to the disc. The cartilaginous end plates 
separate the disc from the vertebrae on either side of the disc, 

[0003] Currently, back pain remains a major public health problem, especially among 
aged people. Persistent and severe back pain may debilitate and disable the sufferer. 
A common cause of such pain is frequently the result of intervertebral disc 
abnormalities. For example, damage to one or more of the vertebrae and/or one or 
more discs may result from trauma, exertion, injury, illness, or abuse. More specifically, 
disorders of the vertebrae and discs may include, but are not limited, to: (1) disruption of 
the disc annulus such as annular fissures; (2) chronic inflammation of the disc; (3) 
localized disc herniations with contained or escaped extrusions; and (4) instability of the 
vertebrae surrounding the disc. 
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[0004] Various approaches have been developed to treat back pain. For example, 
minor back pain may be treated with medication and other non-invasive therapies. 
IHowever, severe back pain often necessitates the removal of at least a portion of the 
damaged and/or malfunctioning back component. Should the disc become ruptured, 
the ruptured disc may be surgically removed and the two adjacent vertebrae proximate 
to the removed disc may be pemriitted to fuse together. Alternatively, the end plates of 
two adjacent vertebras may be fused posterlor-laterally by screws or other fusing 
devices. While these fusion procedures have proven successful in treating some 
intervertebral dysfunctions, several shortcomings have been discovered. For example, 
pseudoarthrosis may result from such posterior fusion procedures. 

[0005] In light of the foregoing, there is an ongoing need for an implantable 
Intervertebral device capable of simulating the natural movement of the vertebrae. 

SUMMARY OF THE INVENTION 

[0006] The present application relates to a variety intervertebral devices which can 
implanted within the spine of a patient by a variety of methods to treat a variety of 
indications. 

[0007] An embodiment of an intervertebral disc replacement device is disclosed and 
includes a first implantable member having a first anchor plate and a concave body 
detachably coupled to the first anchor plate, and a second implantable member having 
a second anchor plate and a convex body detachably coupled to the second anchor 
plate, the convex body configured to engage the concave body in movable relation 
thereto. 

[0008] In another embodiment, an intervertebral device is disclosed and includes a 
first implantable member having a first anchor plate disposing a plurality of anchoring 
elements positioned on a periphery of the first anchor plate, and a concave body 
detachably coupled to the first anchor plate, and a second implantable member having 
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a second anchor plate disposing a plurality of anchoring elements positioned on a 
periphery of the second anchor plate, and a convex body detachably coupled to the 
second anchor plate, the convex body configured to engage the concave body in 
movable relation thereto. 

[0009] In yet another embodiment, a partial disc replacement device is described and 
includes a first partial disc device having a first anchor plate disposing a plurality of 
anchoring elements positioned on a periphery of the first anchor plate, and a hemi- 
concave body detachably coupled to the first anchor plate, and a second partial disc 
device having a second anchor plate disposing a plurality of anchoring elements 
positioned on a periphery of the second anchor plate, and a hemi-convex body 
detachably coupled to the second anchor plate, the hemi-convex body configured to 
engage the hemi-concave body in movable relation thereto. 

[0010] In addition, a method of implanting an intervertebral disc prosthesis within the 
spine of a patient is described and includes providing a disc space between two 
adjacent vertebrae, positioning at least one intervertebral disc prosthesis within the disc 
space, and engaging a cartilaginous end plate of a vertebra with at least one anchoring 
element positioned on the intervertebral disc prosthesis. 

[0011] In another embodiment, a method of implanting an intervertebral disc 
prosthesis within the spine of a patient Is disclosed and includes providing a disc space 
between two adjacent vertebrae, positioning a first implantable member having a 
concave recess formed therein within the disc space, engaging a cartilaginous end plate 
of a vertebra with at least one anchoring element positioned on the first implantable 
member, positioning a second implantable member having a convex body formed 
thereon within the disc space, engaging a cartilaginous end plate of a vertebra with at 
least one anchoring element positioned on the second implantable member, and 
engaging the concave body of the first implantable member within the convex body of 
the second implantable member. 
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[0012] In yet another embodiment, a method of repairing an intervertebral disc 
prosthesis implanted within the body of a patient is disclosed and includes providing a 
disc space between two adjacent vertebrae, a first vertebra having a first implantable 
member implanted therein, the first implantable member having a concave body 
coupled thereto, and a second vertebra having a second implantable member implanted 
therein, the second implantable member having a convex body coupled thereto, 
removing a coupling member coupling the concave body to the first implantable 
member, removing the concave body from the first implantable member while leaving a 
first anchor plate implanted within the first vertebra, positioning a replacement concave 
body on the first anchor plate, coupling the replacement concave body to the first 
anchor plate with a coupling member, and engaging the replacement concave body of 
the first implantable member with the convex body of the second implantable member 

[0013] In addition, an anterior lateral method of accessing the vertebrae of a patient is 
described herein and includes positioning a patient in a lateral decubitus position, 
determining a position of a disc to be accessed within the spine, forming an incision 
within the skin of a patient from a mid-axilliary line medially and laterally over a disc 
space to be repaired, incising a subcutaneous tissue and underlying fascia, bluntly 
dissecting an external oblique muscle, bluntly dissecting a transversus, bluntly 
dissecting an internal oblique muscle, bluntly dissecting a peritoneum posteriorly to the 
vertebrae, bluntly dissecting a psoas anteriorly and posteriorly without injuring a 
lumbrosacral plexus or nerve root, retracting the peritoneum medially and cephalad to 
the vertebra, ligating segmented vessels, and retracting medially and laterally the 
ligated segmented vessel to permit access to the vertebra. 

[0014] Other objects, features, and advantages of the present invention will become 
apparent from a consideration of the following detailed description. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Fig, 1 shows a perspective view of an embodiment of an intervertebral disc 
replacement device; 

[0016] Fig. 2 shows a longitudinal side view of an embodiment of an intervertebral disc 
replacement device; ' 

[0017] Fig. 3 shows an elevated view of an embodiment of an anchor plate of an 
intervertebral disc replacement device; 

[0018] Fig. 4 shows a perspective view of an embodiment of a first anchor plate of an 
intervertebral disc replacement device with a concave body removed therefrom; 

[0019] Fig. 5 shows a side view of an embodiment of a first anchor plate of an 
intervertebral disc replacement device with a concave body removed therefrom taken 
along the line 5-5 as shown in Fig. 4; 

[0020] Fig. 6 shows a perspective view of an embodiment of a concave body of an 
intervertebral disc replacement device removed from a first anchor plate; 

[0021] Fig. 7 shows a side view of an embodiment of a concave body of an 
intervertebral disc replacement device removed from a first anchor plate taken along the 
line 7-7 as shown in Fig. 6; 

[0022] Fig. 8 shows a perspective view of an embodiment of a first implantable 
member of an intervertebral disc replacement device; 

[0023] Fig. 9 shows a perspective view of another embodiment of a first implantable 
member of an Intervertebral disc replacement device; 

[0024] Fig. 10 shows a perspective view of an embodiment of a first implantable 
member of an intervertebral disc replacement device during assembly; 
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[0025] Fig. 1 1 shows a perspective view of an embodiment of an assembled first 
Implantable member of an Intervertebral disc replacement; 

[0026] Fig. 12 shows a perspective view of an embodiment of a second implantable 
member of an intervertebral disc replacement device; 

[0027] Fig. 1 3 shows a perspective view of an embodiment of a second anchor plate 
of an Intervertebral disc replacement device with a convex body removed therefrom; 

[0028] Fig. 14 shows a side view of an embodiment of a second anchor plate of an 
intervertebral disc replacement device with a convex body removed therefrom taken 
along the line 14-14 as shown in Fig. 13; 

[0029] Fig. 15 shows a perspective view of an embodiment of a convex body of an 
Intervertebral disc replacement device removed from a second anchor plate; 

[0030] Fig. 16 shows a side view of an embodiment of a convex body of an 
intervertebral disc replacement device removed from a second anchor plate taken along 
the line 16-16 as shown In Fig. 15; 

[0031] Fig. 17 shows a perspective view of an embodiment of an arcuate body of an 
intervertebral disc replacement device; 

[0032] Fig. 1 8 shows an embodiment of a convex body member of an intervertebral 
disc replacement device; 

[0033] Fig. 1 9 shows another embodiment of a convex body member of an 
intervertebral disc replacement device; 

[0034] Fig. 20 shows a longitudinal side view of an embodiment of an intervertebral 
disc replacement device having a force applied thereto along a mid-line; 

[0035] Fig. 21 shows a longitudinal side view of an embodiment of an intervertebral 
disc replacement device shown in Fig. 20 having a force applied thereto displaced from 
a mid-line; 

6 



wo 03/084449 



PCT/US03/09542 



[0036] Fig. 22 shows another embodiment of a convex body of an intervertebral disc 
replacement device; 

[0037] Fig. 23 shows a longitudinal side view of an embodiment of an intervertebral 
disc replacement device shown in Fig. 22 having a force applied thereto along a mid- 
line; 

[0038] Fig. 24 shows a longitudinal side view of an embodiment of an intervertebral 
disc replacement device shown in Fig. 22 having a force applied thereto displaced from 
a mid-line; 

[0039] Fig. 25 shows an embodiment of a partial disc replacement device; 

[0040] Fig. 26 shows an embodiment of a first partial disc member of a partial disc 
replacement device; 

[0041] Fig. 27 shows an embodiment of a second partial disc member of a partial disc 
replacement device; 

[0042] Fig. 28 shows a perspective view of a vertebral disc positioned between two 
adjacent vertebras; 

[0043] Fig: 29 shows a perspective view of a vertebral disc positioned between two 
adjacent vertebras separated a distance D6; 

[0044] Fig. 30 shows a perspective view of two adjacent vertebras separated a 
distance D6; 

[0045] Fig. 31 shows a perspective view of an embodiment of a second Implantable 
member of an intervertebral disc replacement device positioned between two adjacent 
vertebras; 

[0046] Fig. 32 shows a perspective view of an embodiment of a second implantable 
member of an intervertebral disc replacement device coupled to a vertebra; 
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[0047] Fig. 33 shows a perspective view of an embodiment of a first implantable 
member of an intervertebral disc replacement device positioned between two adjacent 
vertebras; 

[0048] Fig. 34 shows a perspective view of an embodiment of a first implantable 
member of an intervertebral disc replacement device coupled to a vertebra; 

[0049] Fig. 35 shows a perspective view of an embodiment of a first implantable 
member coupled to a vertebra engaging a second implantable member coupled to an 
adjacent vertebra; 

[0050] Fig. 36 shows another perspective view of an embodiment of a first implantable 
member coupled to a vertebra engaging a second implantable member coupled to an 
adjacent vertebra; 

[0051] Fig. 37 shows a perspective view of a second implantable member coupled to a 
vertebra prior to convex body replacement; 

[0052] Fig. 38 shows a perspective view of a second implantable member coupled to a 
vertebra during convex body replacement wherein the convex body has been removed; 

[0053] Fig. 39 shows a perspective view of a second implantable member coupled to a 
vertebra during convex body replacement wherein the replacement convex body is 
positioned within the disc space; 

[0054] Fig. 40 shows a perspective view of an embodiment of a first implantable 
member coupled to a vertebra engaging a second implantable member coupled to an 
adjacent vertebra; 

[0055] Fig. 41 shows a perspective view of an embodiment of a first implantable 
member coupled to a vertebra engaging a second implantable member coupled to an 
adjacent vertebra prior to a disc fusion procedure; 
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[0056] Fig. 42 shows a perspective view of an embodiment of a first anchor plate and 
second anchor plate each coupled to a vertebra prior to coupling a disc fusion device 
thereto; and 

[0057] Fig. 43 shows a perspective view of an embodiment of a first anchor plate and 
second anchor plate each coupled to a Vertebra prior having a disc fusion device 
coupled thereto. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0058] An intervertebral disc replacement device is disclosed herein which may be 
implanted into the spine of mammalian body. Unlike previous disc prosthesis which 
include attachment devices that engage the nucleous pulposus or annulus fibrosus of 
the vertebra disc, the disc prosthesis disclosed herein includes at least one anchor plate 
having one or more anchoring elements positioned thereon which are configured to 
engage and couple the disc replacement device to the cartilaginous vertebrae end 
plates of the spine, thereby enhancing the device stability once implanted. In addition, 
the intervertebral disc replacement device disclosed herein may Include replaceable 
components thereby enabling a surgeon to customize the fit of each device to each 
patient's physiological constraints and changing physiological condition. In addition, the 
intervertebral disc replacement device may be manufactured in a variety of sizes, 
thereby permitting the device to be implanted at a variety of locations within the spine of 
the patient. For example, in one embodiment, the intervertebral device may sized to be 
implanted within a lumbar region of a patient's spine. In another embodiment, the 
Intervertebral device may be sized to be implanted within a cervical region of the 
patient's spine. 

[0059] Figures 1 and 2 show various views of one embodiment of the intervertebral 
disc replacement device. As shown in Figure 1 , the Intervertebral device 10 comprises 
a first implantable member 12 and second implantable member 14 sized to movable 
engage the first implantable member 12. The first implantable member 12 includes a 
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first anchor plate 16 having a concave body 18 positioned thereon. Similarly, the 
second Implantable member 14 comprises a second anchor plate 20 having a convex 
body 22 positioned thereon. Optionally, the convex body 22 may be detachably 
coupled to the second anchor plate 20 using, for example, a coupling member 23. 
Although not shown, the concave body 18 may be detachably coupled to first anchor 
plate 16 using a coupling member 23. Exemplary coupling members 23 may include, 
without limitation, screws including set screws, bolts, pins, lock members, buttons, 
toggles, friction retention devices, magnetic retention devices, and snap locks. Each of 
the first and second anchor plates 16, 20 may include one or more anchoring elements 
24 extending therefrom. As shown in Figure 1, the anchoring elements 24 may be 
positioned around the periphery of the first and second anchor plates 16, 20, thereby 
enabling the anchoring elements 24 to penetrate and be retained within the a mounting 
surface or structure. For example, the anchoring elements 24 may penetrate and be 
retained within the cartilaginous end plates of a veri:ebrae of a patient. The first 
implantable member 12, the second implantable member 14, or both may include a 
therapeutic agent or marking agent thereon. For example, the first implantable member 
12, the second implantable member 14, or both may be plasma sprayed or include 
plasma sprayed or titanium bedded anchoring elements 24 thereon. - 

[0060] FIG. 3 shows a detailed view of the first anchor plate 1 6 having a plurality of 
anchoring elements 24 located on the periphery thereof. As shown in Figure 3, the 
anchoring elements 24 comprise an anchor body 26 defining a anchor lumen 28. The 
anchor lumen 28 formed within the anchor body 26 may permit or promote the ingrowth 
of tissue or bone graft material into or through the anchor lumen 28, thereby securely 
coupling the first anchor plate 16 to the vertebrae. The anchoring element 24 may 
include a pointed or sharpened tip 30 which permits the anchor element 24 to penetrate 
tissue proximate thereto. For example, the pointed tip 30 of the anchoring element 24 
facilitates the entry of the anchoring elements 24 into the end plates of a vertebra while 
limited or eliminating splintering of the vert:ebra during implantation. In another 
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embodiment, the anchoring elements 24 may be constructed without pointed or 
sharpened tips, instead using rounded, blunted, or atraumatic tips. 

[0061] As illustrated in Figure 3, the anchor bodies 26 comprises a continuous wall 
defining the anchor lumen 28. Optionally, at least one anchor body 26, anchoring 
element 24, and/or anchor plates 16, 20 may include at least one port, slot, tab, button, 
fenestration, or other surface discontinuities thereon to aid in or promote tissue in- 
growth. For example, the interior surface defining the anchor lumen 28, the exterior 
surface of the anchor body 26, or both surfaces of the anchor body 26 may be porous or 
textured to promote tissue in-growth or smooth to facilitate penetration of the anchoring 
element 24 into the vertebrae. In another embodiment, the anchoring elements 24, the 
anchor plates 16, 20, or both, may include a coating, such as a Ti-plasma coating or 
flutes thereon thereby providing a textured surface. 

[0062] The anchoring elements 24 positioned on the anchoring plates 16, 20 may be 
manufactured in a variety of lengths, diameters, or shapes. In one embodiment, the 
anchoring elements 24 are comprise a solid post or body. In an alternate embodiment, 
the anchor element 24 may comprise a hollow or tubular form. For example, the anchor 
jumen 28 formed in an anchoring element 24 may have a transverse dimension of about 
0.5mm to about 0.9mm. In another embodiment, the distal portion 32 of the anchoring 
element 24 may be straight, cun/ed, flared, converging, and/or may include a edge, lip, 
or undercut feature to enhance or improve tissue ingrowth. In yet another embodiment, 
the anchoring elements 24, the anchor plates 16, 20. or both, may dispose a therapeutic 
agent thereon. Exemplary therapeutic agents may include, for example, hydroxyapatite, 
bioactive proteins (e.g. bone morphogenic protein), or other therapeutic agents capable 
of promoting tissue in-growth. In an alternate embodiment, the anchor plates 16, 20 
and/or the anchoring elements 24 disposed thereon may be plasma sprayed or may 
include titanium beds or points. Like the first anchor plate 16, the second anchor plate 
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embodiment, the anchoring elements 24 may be constructed without pointed or 
sharpened tips, instead using rounded, blunted, or atraumatic tips, 

[0061] As illustrated in Figure 3, the anchor bodies 26 comprises a continuous wall 
defining the anchor lumen 28. Optionally, at least one anchor body 26, anchoring 
element 24, and/or anchor plates 16, 20 may include at least one port, slot, tab, button, 
fenestration, or other surface discontinuities thereon to aid in or promote tissue in- 
growth. For example, the interior surface defining the anchor lumen 28, the exterior 
surface of the anchor body 26, or both surfaces of the anchor body 26 may be porous or 
textured to promote tissue In-growth or smooth to facilitate penetration of the anchoring 
element 24 into the vertebrae. In another embodiment, the anchoring elements 24, the 
anchor plates 16, 20, or both, may include a coating, such as a Ti-plasma coating or 
flutes thereon thereby providing a textured surface. 

[0062] The anchoring elements 24 positioned on the anchoring plates 16, 20 may be 
manufactured in a variety of lengths, diameters, or shapes. In one embodiment, the 
anchoring elements 24 are comprise a solid post or body. In an alternate embodiment, 
the anchor element 24 may comprise a hollow or tubular form. For example, the anchor 
lumen 28 formed in an anchoring element 24 may have a transverse dimension of about 
0.5mm to about 0.9mm. In another embodiment, the distal portion 32 of the anchoring 
element 24 may be straight, curved, flared, converging, and/or may include a edge, lip, 
or undercut feature to enhance or improve tissue Ingrowth. In yet another embodiment, 
the anchoring elements 24, the anchor plates 16, 20, or both, may dispose a therapeutic 
agent thereon. Exemplary therapeutic agents may include, for example, hydroxyapatite, 
bioactive proteins (e.g. bone morphogenic protein), or other therapeutic agents capable 
of promoting tissue in-growth. In an alternate embodiment, the anchor plates 16, 20 
and/or the anchoring elements 24 disposed thereon may be plasma sprayed or may 
include titanium beds or points. Like the first anchor plate 16, the second anchor plate 



11 



wo 03/084449 



1 



PCT/US03/09542 



20 may include anchoring elements 24 (see Figs. 1-2) of similar design as previously 
described herein. 

[0063] As shown in figures 1-3, the anchoring elements 24 may extend perpendicularly 
from the anchor plates 16, 20. In an alternate embodiment, the anchoring elements 24 
may extend from the first and second anchor plates 16, 20, respectively, at an angle 
and may be substantially straight, cun/ed, tapered, flared, frusto-conical, or conical. 
The anchoring elements 24 may integrally formed or mechanically attached to the 
anchor plates 16, 20 using methods known in the art, such as. plasma welding. The 
first and second implantable members 12, 14, respectively, or any part thereof, may be 
manufactured firom or otherwise Incorporate a plurality of biologically-compatible 
materials, including, without limitation, titanium or titanium alloys, stainless steel, cobalt- 
chromium alloys, vanadium, ceramic or ceramic materials, such as aluminum oxide and 
zirconium oxide ceramic, Nicl<el Titanium alloys, shape memory alloys, plastics, carbon 
fiber reinforced polymers known commercially as "Peek" (polyetherether ketone) or 
"Ultrapeek" (polyether ketone, ether ketone, ketone), polycarbonate, polyprophylene, 
polyethylene, polysulfone plastics material filled with glass or carbon fibers Kevlar, 
composite material, various metallic alloys, elastomers, or other biologically-compatible, 
substantially chemically inert materials. In addition, the interveri:ebral device of the 
present Invention may incorporate echogenic, radio-opaque, or radiolucent materials. 

[0064] Figures 4-8 show the various components of the first Implantable member 1 2. 
As shown in Figures 4 and 5, the first anchor plate 16 includes a base plate 40 
configured to receive and support one or more anchoring elements 24 thereon. The 
base plate 40 is In communication with a first and second retaining wall 42A, 42B, 
respectively. A first retaining flange 44A is integral with, coupled to, or otherwise in 
communication with the first retaining wall 42A thereby defining a first retaining recess 
46A. Similariy, a second retaining flange 44B is Integral with, coupled to, or otherwise 
in communication with the second retaining wall 42B, thereby defining a second 
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retaining recess 46B. An interior surface 48 of the base plate 40 further defines the first 
and second retaining recesses 46A, 46B, respectively. As a result, a concave body 
receiver 50 is formed by the interior surface 48 of the base plate 40, the first and second 
retaining walls 42A, 42B, and the first and second retaining flanges 44A, 44B. As 
shown in Figure 4, at least one coupling member recess 52 may be formed on first 
retaining wall 42A, the second retaining wall 42B, or both retaining walls. Alternatively, 
at least one coupling member recess 52 may be formed on any of the aforementioned 
components of the first anchor plate 16. 

[0065] Figures 6-9 show the concave body 18 removed from the first anchor plate 16 
(see Fig. 4-6). The concave body 18 defines a concave recess 60 therein. As shown in 
Figure 6, the concave recess 60 may define a longitudinal concave arc A1 co-aligned 
with the longitudinal axis U, a lateral concave arc A2 co-aligned with the lateral axis Lg, 
or both, thereby permitting the second implantable member 14 to freely move along 
concave arcs A1 , A2, or both when engaging the first implantable member 12 (see Fig. 
2). In the Illustrated embodiment, the concave body 18 includes a first and second 
planar flange 62A, 62B, respectively, positioned proximate to the concave recess 60. 
As shown in Figure 9, the concave body 18 may include four planar flanges 62A, 62B, 
62C, 62D, respectively positioned proximate to the concave recess 60. The concave 
body 18 may be manufactured without a planar flange or, in the alternative, may be 
manufactured with any number of planar flanges positioned thereon. Referring again to 
Figures 6-9, the planar flanges 62A, 62B may define the concave recess 60. In 
addition, the planar flanges 62A, 62B may be configured to constrain or limit the 
longitudinal, lateral, rotational, arcuate, or transverse movement of the second 
implantable member 14 when engaging the first implantable member 12. 

[0066] Referring again to Figures 6-8, the concave body 1 8 includes at least a first 
support wall 64A and a second support wall 64B. A first coupling track 66A is formed 
on the first support wall 64A. Similarly, a second coupling track 66B is formed on the 
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second support wall 64B. A base member 68 Is in communication with the first and 
second coupling tracks 66A, 66B. The first and second coupling tracks 66A, 66B are 
configured to be received within the concave body receiver 50 and engage the first and 
second retaining flanges 44A, 448 (see Figs. 4 and 5), thereby detachably coupling the 
concave body 1 8 to the first anchor plate 16. A coupling member receiver 70, capable 
of receiving a coupling member 23 therein may be positioned on the any of the 
aforementioned components of the concave body 1 8. 

[0067] In the illustrated embodiment, the concave body 1 8 includes coupling tracks 
66A, 668 capable of engaging the first anchor plate 16 thereby detachably coupling the 
concave body 18 thereto. In an alternate embodiment, a variety of coupling devices 
known in the art may be used to detachably couple the concave body 18 to the first 
anchor pate 16 including, for example, friction fit devices, locking members, magnetic 
coupling devices, twist locks, or snap-fit devices. 

[0068] Figures 1 0 and 1 1 show the first implantable device 12 during various stages of 
assembly. As shown, the base member 68 of the concave body 18 is positioned 
proximate to the interior surface of the base plate 40 of the first anchor plate 16. 
Thereafter, the concave body 18 Is advanced along line LI as shown in Figure 10, 
which results in the concave body 18 advancing into the concave body receiver 50 of 
the first anchor plate 16. The continued progress of the concave body 18 Into the 
concave body receiver 50 results in first and second support walls 64A. 648 and first 
and second coupling tracks 66A, 668 engaging the first and second retaining walls 42A, 
428 and first and second retaining flanges 44A, 448, thereby detachably coupling the 
concave body 18 to the first anchor plate 16. A retractable or detachable coupling 
member 23 may be inserted into the coupling member recess 52 and coupling member 
receiver 70 (see Figs. 4 and 6), thereby securing the concave body 18 to the first 
anchor plate 16. In the illustrated embodiment, the concave body 1 8 is configured to 
slldably engage and couple to the first anchor plate 16 along the lateral axis La. In an 
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alternate embodiment, the concave body 18 may be configured to slidably engage and 
couple to the first anchor plate 16 along the longitudinal axis U. 

[0069] Figures 12-19 illustrate an embodiment of the second implantable member 1 4. 
As shown, the second implantable member 14 includes a second anchor plate 20 
having a convex body 22 detachably coupled thereto. One or more anchoring elements 
24 are positioned on or in communication with the second anchor plate 20. At least one 
coupling member 23 is used to secure the convex body 22 to the second anchor plate 
20. As shown in Figure 12, the convex body 22 may define a longitudinal convex arc 
A3, a lateral convex arc A4, or both, thereby permitting the convex body 22 of the 
second implantable member 14 to freely move within the concave body 18 when 
engaging the first implantable member 12 (see Fig. 8). The convex arcs A3 and A4 
may be symmetrical, asymmetrical. 

[0070] Referring to Figures 1 3 and 14, the second anchor plate 20 includes a base 
member 80 having a convex body receiver 82 positioned thereon. In one embodiment, 
the convex body receiver 82 may be integral with or attached to the interior surface 84 
of the base member 80. The exterior surface 86 of the base member 80 may include 
one or more anchoring elements 24 located thereon. In the illustrated embodiment, the 
anchoring elements 24 are positioned on the periphery of the exterior suri'ace 86 of the 
base member 80 thereby permitting the anchoring elements 24 to engage and be 
retained within the cartilaginous end plates of a vertebrae of a patient. In the illustrated 
embodiment, one convex body receiver 82 is positioned on the interior surface 84 of the 
base plate 80. In an alternate embodiment, any number of convex body receivers 82 
may be positioned on the interior surface 84 of the base member 80. The convex body 
receiver 82 may comprise a coupling flange 88 positioned on or in communication with 
a coupling body 90, thereby forming a coupling recess 92 configured to engage and 
retain the convex body 22 therein. The coupling flange 88 illustrated in Figure 13 is 
slotted. However, the coupling flange 88 is not limited to the illustrated slotted 
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configuration, and may be configured to allow the arcuate body 100 to be inserted 
laterally, longitudinally, or may vertically engage the coupling recess 92 thereby sfidably 
engaging and coupling the convex body receiver 82 to the second anchor plate 20. In 
another embodiment, the coupling flange 88 may include or othenwise comprise a 
continuous flange, slot, or other coupling shape. At least one fastener receiver 94 
capable of receiving a coupling member 23 (see Fig. 12) may be positioned on any of 
the components of the second anchor plate 20.; 

[0071] Figures 15-17 show an embodiment of the convex body 22 of the intervertebral 
device 10. As shown, the convex body 22 includes an arcuate body 100 comprising a 
first surface 102 having at least one convex body coupler 104 positioned thereon. A 
first and second support wall 106, 108, respectively, are in communication with the first 
surface 102. A base 1 10 is in communication with the first and second support walls 
106, 108. In the illustrated embodiment, the ba'se 1 10 is in communicafion with the first 
surface 102. In an alternate embodiment, the base 110 may not contact the first 
surface 102. At least one fastener recess 1 12 lis positioned on the first support wail 
106. Optionally, a fastener recess may be positioned on the second support wall 1 08 or 
the base 110. The fastener recess 1 12 is configured to receive a coupling member 23 
(see Fig. 2) therein, thereby detachably coupling the convex body 22 to the second 
anchor plate 20. 

[0072] The convex body member 120 includes an engagement surface 122 capable of 
movably engaging the concave recess 60 of the first implantable member 12 (see fig. 
6). A coupling surface 124 may be positioned ^djacent to the engagement surface 122 
and may Include at least one coupling fastener !l26 thereon. The coupling fastener 126 
is configured to engage and be retained within the convex body coupler 104 of the 
arcuate body 100. In the Illustrated embodiment, the coupling fastener 126 detachably 
couples the convex body member 120 to the first surface 102 of the arcuate body 100. 
Optionally, the coupling fastener 126 may non-detachably couple the convex body 
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member 120 to the first surface 102 of the arcuate body 100. A variety of coupling 
fasteners 126 known in the art may be used to couple the convex body member 120 to 
the arcuate body 100, including, for example, pins, slip-fit retainers, friction retainers, 
snap-locks, and twist locks. In another embodiment, the convex body member 120 and 
the arcuate body 100 may be integral or joined to the arcuate body 100 using methods 
known in the art, including, for example, adhesively coupled, spin welded, sonic welded, 
over-casted, and insert molded, and may include integral features such as undercut 
holes and grooves thereon. 

[0073] Referring to Figures 1 6 and 1 7, at least the second support wall 1 08 of the 
arcuate body 1 00 includes an attachment mechanism or attachment recess 114 
configured to engage the convex body receiver 82 positioned on the interior surface 84 
of the second anchor plate 20 (see Fig. 13), thereby detachably coupling the convex 
body 22 to the second anchor plate 20. A coupling member 23 may be positioned 
within the fastener recess 1 12 of the convex body 22 and fastener receiver 94 of the 
second anchor plate 20 to secure the convex body 22 to the second anchor plate 20. In 
the illustrated embodiment, an attachment aperture 116 and retaining recess 118 
cooperatively couple the convex body 22 to the second anchor plate 20. In the 
alternative, a variety of coupling mechanism may be used to couple the convex body 22 
to the second anchor plate 20, including, for example, magnetic coupling devices, twist 
locks, snap fit devices, friction fit devices, lock tabs, and other coupling mechanisms 
known in the art. In the illustrated embodiment, the convex body 22 is configured to 
slidably engage and couple to the second anchor plate 20 along the lateral axis. In an 
alternate embodiment, the convex body 22 may be configured to slidably engage and 
couple the second anchor plate 20 along the longitudinal axis U- 

[0074] The curvature and shape of surface 1 02 of the arcuate body 1 00 may be 
determined by the required thickness and surface curvature of the convex body member 
120. The radius of curvature of the convex body 22 of the second implantable member 
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20 may be constant or may vary along a longitudinal convex arc A3, a lateral convex arc 
A4, or both. Figure 18 shows an embodiment of the convex body member 120 having a 
substantially constant radius of curvature R1. In the altemative. Figure 19 shows an 
embodiment of the convex body member 120 having a variable radius of curvature As 
shown, the proximal region 128A has a radius of curvature R2, the medial region has a 
radius of R3, and the distal region has a radius of curvature R4, wherein radii R2 and 
R4 are greater than radius R3. Similarly, the concave recess 60 (see Fig. 4) may 
include a substantially constant radius of curvature or. in the altemative. may be 
variable as described above. 

[0075] Figures 20 and 21 illustrate the intervertebral device 10 during use. Figure 20 
shows an embodiment of the second implantable member 14 engaging the first 
implantable member 12. As shown, the convex body 22 attached to the second anchor 
plate 20 is positioned within and engaging the concave body 18 coupled to the first 
anchor plate 16. One or more anchoring elements 24 are positioned on the first and 
second anchor plates 16. 20. respectively. A force F1 is applied to the medial region 
152 of the second implantable member 14 along the mid-line M, of the intervertebral 
device 10. As a result, the proximal region of the first implantable member 12 is 
separated a distance D1 from the proximal region 150 of the second implantable 
member 14. 

100761 When the application of a force F2 is displaced from the mid-line M, of the 
inten/ertebral device 10. the second implantable member 14 rotates within the first 
implantable member 12. As shown in Figure 21. a force F2 is applied to the second 
implantable member 14 proximate to the proximal region 150. As a result, the convex 
body 22 coupled to the second anchor plate 20 rotates within the concave body 18 
attached to the first anchor plate 16. As a result, the proximal region of the first 
implantable member 12 is separated a distance D2 from the proximal region 150 of the 
second implantable member 14. wherein distance D2 is less than distance D1. As 
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shown, the movement of the second implantable member 14 within the first implantable 
member 12 may be unconstrained, thereby providing an intervertebral device 10 having 
a large range of motion along the longitudinal axis, the lateral axis, or both. 

[0077] Figures 22-24 show an alternate embodiment of the convex body member 22' 
wherein the rotational movement of the second implantable member 14' within the first 
implantable member 12 is constrained, limited, or restricted. As shown in Figure 22, the 
constrained convex body 22' includes a body 200 having an arcuate body 202 
positioned thereon. In one embodiment, the arcuate body 202 is integral to the body 
200. In an alternate embodiment, the arcuate body 202 is detachably coupled to the 
body 200 using a variety of coupling mechanisms, including, for example, screws, bolts, 
pins, and adhesives. The arcuate body 202 may include a convex body coupler 204 
configured to receive a coupling fastener 126 of a convex body member 120 (see Fig. 
16) therein. The body 200 includes an attachment recess 214 formed therein 
configured to engage and retain the convex body receiver 82 of the second anchor plate 
20 therein (see. Fig. 13). At least one constraining flange may be positioned on the 
body 200. In the illustrated embodiment, a first constraining flange 205A and a second 
constraining flange 205B are positioned along the longitudinal axis Lo of the body 200. 
In an alternate embodiment, one or more constraining flanges 205A, 205B may be 
positioned along the lateral axis La of the body 200. 

[0078] As shown in Figures 23 and 24, the constrained convex body 22' may be 
coupled to the second anchor plate 20. The arcuate body 202 may be inserted into and 
engage the concave recess 60 of the first implantable member 12. Figure 23 shows a 
force F3 applied to the first implantable member 12 and the constrained implantable 
member 14'along the midline M|. The second constraining flange 205b is positioned a 
distance D3 from the first implantable member 12. As shown in Figure 24, when the 
application offeree F4 is displaced from the midline M|, the first constraining flange 
205A engages the concave proximal region 140, thereby limiting the maximum distance 
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D4 the second constraining flange 205B may become displaced from the first 
Implantable member 12, 

[0079] Figures 25-27 show an alternate embodiment of an Intervertebral device. As 
shown, the partial or hemi disc device 210 may be used to replace a portion of a 
damaged (e.g. partially ruptured disc), diseased (e.g. scoliosis), or otherwise 
incompetent vertebrae. Like the intervertebral device 10 shown in Figure 1 , the partial 
disc device 210 comprises a first partial disc member 212 and a second partial disc 
member 214. Like the first implantable member 12 described above, the first partial 
disc member 212 includes a first anchor plate 216 detachably coupled to a hemi- 
concave body 21 8. One or more anchoring elements 24 may be used to attach the first 
partial disc device to the anatomical structures within a patient. For example, the 
anchoring elements may be capable of engaging and coupling the first partial disc 
device 212 to the end plates of a vertebra. Similarly, the second partial disc device 214 
comprises a second anchor plate 220 having one or more anchoring elements 24 
positioned thereon and detachably coupled to a hemi-convex body 222. The hemi- 
concave body 218 and hemi-convex body 222, respectively, may be coupled to the first 
and second anchor plates 216, 220, respectively, using coupling devices known in the 
art. For example, the coupling devices and methods described above may be used to 
couple the hemi-concave body 218 and hemi-convex body 222, respectively, to the first 
and second anchor plates 216, 220. 

[0080] The Intervertebral device 10 may be implanted within the spine of a patient 
using a variety of surgical techniques known in the art. For example, in one 
embodiment, an anterior lateral approach may be used to access an area of repair 
within a lumbar region (e.g. L2-L5) of a patient's spine will be described, although a 
variety of surgical techniques may be used to implant the intervertebral device within the 
spine of a patient. The patient may be positioned in a lateral decubitus position with the 
patient's spine perpendicular to the operating table, In one embodiment, the patient's 
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shoulders and hips may be stabilized to ensure the spine remains absolutely 
perpendicular to the surgical table. For example, the patient's shoulders and hips may 
be strapped or otherwise secured to the surgical table. 

[0081] Thereafter, reference alignment marks may be made on the skin of the patient 
and an x-ray, for example, an AP/I^T x-ray of the patient's spine may be taken to mark 
disc position. Once the position of the disc has been determined and marked an 
incision may be made directly over or proximate to the disc space. The length of the 
incision may vary depending upon the anatomical features of the patient. In one 
embodiment, and incision of about 2.5 cm to about 10 cm may be made in the skin of 
the patient. The incision may made from a medial position, traverse a medial plane, 
and terminate in a lateral position. In another embodiment, the center of the incision 
may extend from a mid-axillary line about 2.5 cm medially and extend 2.5 cm laterally 
over the disc space to be repaired (e.g. L5-S1). The incision is carried through the 
subcutaneous tissue to the underlying fascia. In addition, the external oblique muscle 
may be bluntly split along the fibers. A similar blunt dissection may be formed in the 
transversus and internal oblique muscles. 

[0082] thereafter, the peritoneum is identified and a blunt dissection may be made 
therein. The blunt dissection of the peritoneum may be carried posteriorly to the 
vertebral bodies of the patient's spine. A self-retaining retraction device may be 
inserted into the area to retain the surrounding muscles and to provide access to the 
repair site. The psoas over the vertebral body to be repaired is identified and a blunt 
dissection or muscle splitting incision is made therein. The dissection or incision may 
be carried anteriorly and posteriorly to isolate the disc space and the end plate of the 
vertebrae, without injuring lumbosacral plexus or the nerve root from the surrounding 
structures. Retractors may be inserted into the area of interest to isolate the disc space. 
For example, Stiemman pins or Homer retractors may be further stabilize the area of 
interest. 
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[0083] The dissection of the tissue is continued and the peritoneum is retracted 
medially and cephalad, and caudal vertebral bodies. Optionally, the peritoneum may be 
retracted caudal to the vertebral bodies to be repaired. With the peritoneum retracted, 
the segmented vessels may be, but need not be, ligated and reflected medially and 
laterally, thereby permitting the disc space to be identified. The dissection may be 
continued anteriorly and posteriorly to further isolate the disc space. Retractors, such 
as Homer retractors or Stiemman pins with flanges, may be placed proximate to the 
disc space, thereby providing anterior and posterior access to the vertebral disc. 

[0084] Figures 28-35 show one method of inserting the intervertebral device 10 into 
the spine of a patient. As shown in Figure 28, an injured disc 250 is positioned between 
two adjacent vertebras. Vertebras L4 and L5 are shown in Figures 28-30, however, 
those skilled in the art will appreciate that the intervertebral device 10 may be inserted 
at a variety of locations within the spine of a patient. The outer annulus fibrosis is 
elevated off the end plates and the nucleus pulposus is removed with annulus from the 
injured disc 250, thereby permitting the injured disc to be removed. As shown in 
Figures 29 and 30, the adjacent vertebras L4, L5 are spread a distance D6 and the 
injured disc 250 is removed form the disc space. Debris, such as osteophytes or 
residual disc material may be removed from the disc space. 

[0085] With the disc space cleared of debris, the components of the intervertebral 
device 10 may be inserted in the patient's spine. As shown in Figures 31 and 32, the 
second implantable member 14 may be positioned in the disc space and inserted into 
the vertebra L4 such that the anchoring elements 24 engage and are secured within the 
endplates of the vertebra. With the second implantable member 14 secured to the 
vertebra L4, the first implantable member 12 may be inserted into the adjacent vertebra 
L5. As shown in Figures 33-35, the first implantable member 12 may be positioned in 
the disc space and the anchoring elements 24 made to engage and be secured to the 
endplates of the vertebra L5. During the implantation process, the position of the first 
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and second implantable members 12, 14 relative to the vertebra and surrounding 
anatomical structures may be monitored using, for example, x-rays, IVUS, and echo- 
locative devices. In the illustrated embodiment, the second implantable member 14 is 
inserted prior to insertion of the first implantable member 12, and is inserted cephalad to 
the first implantable member 12. Those skilled in the art will appreciate that order of 
implantation and position of implantation devices 12, 14 relative to each other may be 
varied and should not be considered as limited to the order and position described 
above. 

[0086] Figures 36-40 show the replacement of a component of the intervertebral 
device 10 when implanted. Figure 36 shows the intervertebral device 10 having a first 
implantable member 12 and a second implantable member 14 implanted into vertebras 
L4 and L5. To replace a component of the intervertebral device 10, the adjacent 
vertebras L4, L5 are separated to permit access to the implanted intervertebral device 
10. Thereafter, the coupling device 23 securing the concave body 18 or the convex 
body 22 to the first or second anchor plate 16, 20, respectively, is removed. As shown 
in Figures 37 and 38, with the coupling device 23 removed the convex body 22 may be 
detached from the second anchor plate 20, thereby leaving the second anchor plate 20 
coupled to the vertebra L4. Thereafter, as shown in Figures 39 and 40, a replacement 
convex body 22 may be positioned within the disc space. The attachment recess 114 
on the replacement convex body 22 may engage and be retained by the convex body 
receiver 82 positioned on the second anchor plate 20, thereby coupling the replacement 
convex body 22 to the second anchor plate 20. Once coupled, a coupling device 23 
may be inserted into the fastener recess 12 on the replacement convex body 22 and 
secured in the fastener receiver 94 of the second anchor plate 20. The concave body 
18 of the first implantable member 12 may be separated from the first anchor plate 16 
and replaced in a similar manner as described above. 
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[0087] In an alternate embodiment, the concave body 18 and the convex body 22 may 
be removed from the first and second anchor plates 16, 20, respectively, and replaced 
with a disc fusion device, thereby fusing the vertebras L4 and L5. As shown in Figure 
41, the first and second implantable members 12, 14 and implanted within the vertebras 
L4, L5 and separated by a distance D7. Thereafter, vertebras L4, L5 may be separated 
a distance D8 to provide access to the disc space. Once separated, the coupling 
members 23 may be removed from the first and second implantable members 12, 14, 
thereby permitting the concave body 18 to be removed from the first anchor plate 16, 
and the convex body 22 to be removed from the second anchor plate 20. As shown in 
Figure 42, the first and second anchor plates 16, 20 remain attached to the vertebras 
L4, L5, Thereafter, a fusion device 260 may be inserted into the disc space and 
coupled to the first and second anchor plates 16, 20 with one or more coupling 
members 23, thereby fusing vertebras L4 and L5 together. Exemplary fusion or 
implantation devices capable of coupling to the first and second anchor plates 16, 20 
are disclosed in United States Patent Serial No, 6,1 13,638, issued to Lytton A. Williams, 
the entire disclosure of which is hereby Incorporated by reference in its entirety. 

[0088] Once the intervertebral device 10 had been implanted, the surgeon may 
remove the retractors to permit the peritoneum to return to a natural position. Prior to 
closing the surgical site, the surgeon may administer a therapeutic agent to the 
vertebras, the peritoneum, or the surrounding tissue. Thereafter, the subcutaneous 
tissue is closed and sutured. 

[0089] In closing, it is understood that the embodiments of the invention disclosed 
herein are illustrative of the principals of the invention. Other modifications may be 
employed which are within the scope of the present invention. Accordingly, the present 
invention is not limited to that precisely as shown and described in the present 
disclosure. 
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What is claimed is: 

1 . An intervertebral disc replacement device, comprising: 

a first implantable member Inaving a first anclior plate and a concave body 
detachably coupled to the first anchor plate; and 

a second implantable member having a second anchor plate and a convex body 
detachably coupled to the second anchor plate, the convex body configured to engage 
the concave body in movable relation thereto. 

2. The device of claim 1 wherein the concave body is coupled to the first anchor 
plate using at least one device selected from the group consisting of coupling tracks, 
friction fit devices, slip-fit devices, locking members, magnetic coupling devices, twist 
locks, and snap-fit devices. 

3. The device of claim 1 wherein the first anchor plate further comprises: 
a base plate; 

at least one retaining wall in communication witht the base plate; 

at least one retaining flange in communication with the retaining wall and forming 
at least one concave body receiver configured to receive the concave body therein; 

at least one coupling member receiver formed on the first anchor plate; and 

at least one anchoring element positioned on the periphery of the base plate and 
configured to engage and be retained within an endplate of a vertebra. 

4. The device of claim 3 wherein the concave body further comprises at least one 
support wall having at least one coupling track formed thereon, the coupling track 
configured to engage and detachably couple the concave body to the first anchor plate. 

5. The device of claim 1 wherein the concave body further comprises at least one 
concave recess formed therein. 

6. The device of claim 5 wherein the concave recess defines a longitudinal arc 
positioned along a longitudinal axis of the concave body. 

7. The device of claim 5 wherein the concave recess defines a lateral arc positioned 
along a lateral axis of the concave body, 
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8. The device of claim 5 wlierein the concave recess defines a longitudinal arc and 
a lateral arc. 

9. The device of claim 4 further comprises at least one flange positioned on the 
concave body, the flange configured to define the concave recess. 

10. The device of claim 9 wherein the flange is configured to contact the second 
implantable member when the convex body of the second implantable member is 
engaging the concave body of the first implantable member, thereby limiting a 
movement of the second impantable member. 

1 1 . The device of claim 1 further comprising at least one coupler recess configured 
to receive a coupling member therein, the coupling member configured to secure the 
concave body to the first anchor plate. 

12. The device of claim 1 1 wherein the coupling member is selected from the group 
consisting of screws, bolts, pins, lock members, buttons, toggles, friction retention 
members, magnetic retention devices, and snap locks. 

13. The device of claim 1 wherein the convex body is coupled to the second anchor 
plate using at least one device selected from the group consisting of coupling tracks, 
friction fit devices, slip-fit devices, locking members, magnetic coupling devices, twist 
locks, and snap-fit devices. 

14. The device of claim 1 wherein the second anchor plate further comprises: 
a base member having an interior surface: 

a convex body receiver positioned on the interior surface of the base member, 
the convex body receiver configured to engage and retain a convex body therein; and 

at least one anchoring element positioned on the periphery of the base member 
and configured to engage and be retained within an endplate of a vertebra. 

1 5. The device of claim 1 4 wherein the convex body further comprises: 
an arcuate body having a first surface and base; 

at least one support wall in communication with the base; and 
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at least one attachment recess positioned on the base, the attachment recess 
configured to engage and be retained by the convex body receiver. 

16. The devcie of claim 15 further comprising a convex body coupler positioned on 
the arcuate body. 

17. The device of claim 16 further comprising an engagement surface detachbly 
coupled to the arcuate body. 

1 8. The device of claim 1 5 further comprising at least one constraining flange 
positioned on the convex body, the constraining flange configured to contact the first 
implantable member when the convex body of the second implantable member is 
engaging the concave body of the first implantable member, thereby limiting a 
movement of the second impantable member. 

19. The device of claim 1 wherein the convex body defines a longitudinal arc 
positioned along a longitudinal axis of the concave body. 

20. The device of claim 1 wherein the convex body defines a lateral arc positioned 
along a lateral axis of the convex body. 

21 . The device of claim 1 wherein the convex body defines a longitudinal arc and a 
lateral arc. 

22. The device of claim 1 wherein a radius of curvature of the convex body is - 
substantially constant. 

23. The device of claim 1 wherein a radius of curvature of the convex body is 
variable. 

24- The device of claim 1 further comprising at least one fastener receiver configured 
to receive a coupling member therein, the coupling member configured to secure the 
convex body to the second anchor plate. 

25, The device of claim 24 wherein the coupling member is selected from the group 
consisting of screws, bolts, pins, lock members, buttons, toggles, friction retention 
members, magnetic retention devices, and snap locks. 
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26. The device of claim 1 furtlier comprising a plurality of anchoring elements 
positioned on a periphery of the first anchor plate and the second anchor plate, the 
anchoring elmenets configured to engage an end plate of a vertebra. 

27. The devie of claim 26 wherein the anchoring elements comprise a anchor body 
defining an anchor lumen and having a distal tip. 

28. The device of claim 27 wherein the distal tip is pointed. 

29. The device of claim 27 wherein the distal tip is atraumatic. 

30. The device of claim 26 wherein at least one of the first anchor plate, the second 
anchor plate, and the anchoring elements comprise at least one surface discontinuity 
selected from the group consisting of therapeutc coatings, Ti-plasma coatings, 
fenestrations, pores, textures, and flutes. 

31 . The device of claim 1 wherein at least one of the first anchor plate, the second 
anchor plate, or both is plasma sprayed. 

32. An intervertebral disc replacement system, comprising: 

a first implantable member having a first anchor plate disposing a plurality of . 
anchoring elements positioned on a periphery of the first anchor plate, and a concave 
body detachably coupled to the first anchor plate; and 

a second implantable memberhaving a second anchor plate disposing a plurality 
of anchoring elements positioned on a periphery of the second anchor plate, and a 
convex body detachably coupled to the second anchor plate, the convex body 
configured to engage the concave body in movable relation thereto. 

33. A partial disc replacement device, comprising: 

a first partial disc device having a first anchor plate disposing a plurality of 
anchoring elements positioned on a periphery of the first anchor plate, and a hemi 
concave body detachably coupled to the first anchor plate; and 

a second partial disc device having a second anchor plate disposing a plurality of 
anchoring elements positioned on a periphery of the second anchor plate, and a hemi 
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convex body detachably coupled to the second anchor plate, the hemi convex body 

configured to engage the hemi concave body in movable relation thereto. 

34. A method of implanting an intervertebral disc prosthesis within the spine of a 

patient, comprising: 

providing a disc space between two adjacent vertebrae; 

positioning at least one intervertebral disc prosthesis within the disc space; and 

engaging a cartilaginous end plate of a vertebra with at least one anchoring 

element positioned on the intervertebral disc prosthesis. 

36. A method of implanting an intervertebral disc prosthesis within the spine of a 
patient, comprising: 

providing a disc space between two adjacent vertebrae; 

positioning a first Implantable member having a concave recess fonned therein 
within the disc space; 

engaging a cartilaginous end plate of a vertebra with at least one anchoring 
element positioned on the first implantable member; 

positioning a second implantable member having a convex body formed thereon 
within the disc space; 

-engaging a cartilaginous end plate of a vertebra with at least one anchoring" 
element positioned on the second implantable memben and 

engaging the concave body of the first implantable member within the convex 
body of the second implantable member. 

36. A method of repairing an intervertebral disc prosthesis implanted within the body 
of a patient, comprising: 

providing a disc space between two adjacent vertebrae, a first vertebra having a 
first implantable member implanted therein, the first Implantable member having a 
concave body coupled thereto, and a second vertebra having a second implantable 
member implanted therein, the second implantable member having a convex body 
coupled thereto; 
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removing a coupling member coupling the concave body to the first implantable 
member; 

removing the concave body from the first implantable member while leaving a 
first anchor plate implanted within the first vertebra; 

positioning a replacement concave body on the first anchor plate; 

coupling the replacement concave body to the first anchor plate with a coupling 

member; and 

engaging the replacement concave body of the first implantable member within 
the convex body of the second implantable member. 

37, An anterior lateral method of accessing the vertebrae of a patient, comprising: 
positioning a patient in a lateral decubitus position; 

determining a position of a disc to be accessed within the spine; 

forrrting an incision within the skin of a patient from a mid-axilliary line medially 
and laterally over a disc space to be repaired; 

incising a subcutaneous tissue and underlying fescia; 

bluntly dissecting an extemal oblique muscle; 

bluntly dissecting a transversus; 

bluntly dissecting an internal oblique muscle; 

bluntly dissecting a peritoneum posteriorly to the vertebrae; 

bluntly dissecting a psoas anteriorly and posteriorly without injuring a 
lumbrosacral plexus or nerve root; 

retracting the peritoneum medially and cephalad to the vertebra; 

ligating segmented vessels; and 

retracting medially and laterally the ligated segmented vessel to permit access to 
the vertebra. 

38. The method of claim 36 wherein the vertebra is L2 to L5. 
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